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PURPOSE 


A zero  probability  la  the  probability  of  no  demands  In  two  future 
years  given  a demand  frequency  In  a two  year  base  period.  This  study 
estimates  zero  probabilities  using  the  IRO  AVSCOM  (TSARCOM)  demand  history 
file.  C.  Herrera  did  a similar  study  using  TACOM  (TARCOM)  data  and  her 
work  Is  the  model  for  this  study. 

There  are  four  objectives: 

(1)  To  duplicate  the  work  done  at  TACOM. 

(2)  To  determine  if  unit  price  and  requisition  size  have  an 

effect  on  the  probabilities. 

(3)  To  determine  If  a bias  Is  created  by  limiting  the  sample 

of  items  to  those  with  a demand  In  the  last  quarter 

of  the  base  period. 

(4)  To  estimate  the  zero  probabilities  over  longer  future 

periods  - three  and  four  years. 

DATA 

The  IRO  demand  history  file  includes  11  years  of  demands  by  quarter 
taken  from  the  2-year  Demand  Return  & Disposal  (DRD)  files  from  1967  thru  1977. 
(The  1966  data  was  not  included.)  In  order  to  minimize  the  potential  error 
Involved  In  combining  data  over  such  sn  extended  period,  an  Item  was  dropped 
if  we  lost  track  of  Its  demand  history  and  had  no  concrete  evidence  that  It 
became  terminal  or  obsolete.  All  Items  were  matched  against  the  Reference  Hum- 
ber (REFNO)  file  corresponding  to  the  end  of  each  2-year  DRD.  Most  of  the  Items 
not  found  on  a given  REFNO  had  been  coded  terminal  or  obsolete  on  the  pre- 
vious REFNO  and  were  retained.  For  this  study,  of  11994  Items  with  demands 
In  the  74-75  base  period,  and  which  were  not  coded  terminal  or  obsolete  at 
the  end  of  75,  only  137  were  skipped  beceuse  they  could  not  be  found  on  the 
77  REFNO. 

To  compute  the  zero  probabilities  we  looked  only  st  Items  with  from 
1 to  25  requisitions  In  the  base  period  and  which  were  not  coded  terminal 
or  obsolate  as  of  the  end  of  the  base  period.  For  the  74-75  base  we  had 
a sample  of  11857  Items  (11994-137). 

^Report  No.  75-35  "COSDIF  Probabilities  for  TACOM." 
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DUPLICAIIHC  TACOM  WORK 


As  was  dons  at  TACOM,  wa  grouped  tba  ltaas  by  daaand  frequency  In 
tha  basa  and  coaputed  tba  saro  probability  for  aach  fraquancy  class  as 
tha  fraction  of  tha  ltaas  In  tha  class  which  had  no  futura  daaands.  For 
tha  antlra  saapla  of  11857  ltaas,  8490  had  daaands  In  tha  futura  and  3367  had 
no  daaands.  Tha  ovarall  saro  probability  of  tha  saapla  Is  3367/11857  - .28. 

Tha  daaand  fraquancy  of  an  ltaa  was  coaputad  by  two  aathods.  Mathod  1 
considers  all  ltaas  with  2N-1,  2N,  2N+1  requisitions  In  tha  two  year  basa  as 
having  a daaand  fraquancy  of  N.  This  aathod  lncraasas  tha  saapla  slsa  as 
ltaas  with  an  odd  nuaber  of  requisitions  gat  counted  twice.  Frequency 
class  5 Includes  ltsas  with  9,  10,  11  requisitions.  Fraquancy  class  6 In- 
cludes ltaas  with  11,  12,  13  requisitions.  An  ltaa  with  11  requisitions 
Is  Included  In  both  groups. 

Mathod  2 considers  aach  ltaa  only  once  and  does  not  Include  ltaas  with 
25  daaands  In  tha  basa.  Frequency  class  N Includes  ltaas  with  2N-1,  2N 
requisitions  In  tha  two  year  basa.  ltaas  with  23  or  24  requisitions  go  Into 
frequency  class  12. 

Tha  rationale  behind  the  two  aethods  Is  explained  In  the  TACOM  report. 

As  Is  expected,  Method  2 produces  slightly  larger  sero  probabilities.  Since 
probabilities  decrease  as  daaand  frequency  Increases,  a saaple  of  ltaas  with 
23,  24,  25  will  have  lower  sero  probability  than  a saaple  with  23,  24. 

TEST IMG  EFFECT  OF  UNIT  PRICE  4 REQUISITION  SIZE 

He  wanted  to  see  If  the  variables  unit  pries  end  average  requisition 
slss  have  an  lnfluanca  on  the  sero  probabilities.  For  this  effort  the 
frequency  were  deteralned  by  aathod  1 only.  For  unit  price  we 
looked  at  three  subgroups  within  each  frequency  class:  UP  < $100,  UP  froa 
$100  to  $1000,  and  UP  > $1000.  Out  of  the  total  saaple  of  15420  ltaas 
(by  aathod  1,  ltaas  with  an  odd  nuaber  of  requisitions  get  used  twice), 

11074  had  UP  less  than  $100  - 72X,  3438  had  UP  between  $100  - $1000  - 22Z, 

908  had  UP  greater  than  $1000  - 6Z.  Tha  unit  price  used  was  froa  the  77 
NSMMDR. 

For  average  requisition  slsa  we  divided  each  frequency  class  into  two 
subgroups:  average  requisition  slsa  equal  to  1,  and  average  requisition 
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size  greater  then  1.  Out  of  15420  lteaa: 

5705,  37Z,  had  average  requisition  size  - 1 

9715,  63Z,  had  average  requisition  size  > 1 

For  each  of  the  five  subgroups,  three  for  unit  price  and  two  for  average 
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requisition  size,  we  ran  a x test  to  determine  if  the  observed  number  of  zero 
demands  for  each  frequency  class  was  statistically  different  from  the  expected 
number,  when  using  the  estimated  class  probabilities  from  the  total  sample. 

Since  the  data  thins  out  for  the  higher  frequency  classes,  classes  6-12  were 
grouped  together  end  treated  as  1 class.  The  sums  were  compared  to  x with 
5 df.  This  does  not  fully  measure  the  significance  of  the  differences  between 

subgroups,  since  each  subgroup  is  a part  of  the  total  sample. 

2 

We  ran  two  more  x tests:  (1)  To  see  if  the  items  with  average  requisition 
size  > 1 fit  the  probabilities  for  items  with  average  requisition  size  ■ 1 and 
(2)  to  see  if  the  items  with  UP  < $100  fit  the  probabilities  for  items  with 
UP  > $1000.  In  both  cases  we  are  testing  to  see  if  the  largest  subgroup 
fits  the  probability  for  the  smallest  subgroup. 

EFFECT  OF  DEMAND  IN  LAST  QUARTER  OF  BASE 

It  might  be  expected  that  a demand  in  the  last  quarter  of  the  base 
period  would  foretell  future  demands,  thus  increasing  the  zero  probabilities. 

A customer  having  just  ordered  would  be  well  stocked  and  not  need  to  order 
again  for  two  years.  On  the  other  hand,  perhaps  in  forecasting  future  demands 
the  base  period  demands  should  be  weighted  according  to  their  age,  giving 
most  weight  to  the  most  recent  demands.  If  this  is  the  case,  a demand  in 
the  last  quarter  would  decrease  the  zero  probabilities. 

Ue  recalculated  the  two  year  zero  probabilities  Including  only  those 
items  with  a demand  in  the  last  quarter  of  the  base.  There  were  only  4409 
such  items,  end  by  method  1 we  get  a sample  of  6353  items. 

EXTENDING  THE  FUTURE 

For  an  item  with  demands  in  a two  year  base  period  what  is  the  probability 
of  no  demand  in  three  years  and  of  no  demand  in  four  years?  To  compute  these 
probabilities  we  used  a 72-73  base  period.  The  two  year  zero  probabilities 
were  recomputed  using  the  72-73  base,  end  we  found  the  probabilities  to  be 
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higher  Chen  those  computed  with  the  74-75  base.  Going  back  to  some  of 
the  original  data  processing  done  to  create  our  data  base  we  found  a drop 
In  demands  during  74-75. 

In  72-73  we  had  1,134,255  demands. 

In  74-75  we  had  1,009,517  demands. 

In  76-77  we  had  965,521  demands. 

The  76-77  demands  are  96Z  of  the  74-75  demands  which  in  turn  are  only 
86X  of  the  72-73  demands.  The  drop  in  74-75  may  explain  the  higher  zero 
probabilities  when  72-73  was  uaed  as  the  base. 

As  before,  we  included  only  items  with  1-25  requisitions  in  the  base 
and  which  were  not  coded  obsolete  at  the  end  of  73.  There  were  14390  such 
items.  Thirteen  of  these  were  skipped  because  they  were  not  on  the  75  REFNO, 
leaving  14377.  Using  method  1 to  figure  the  frequency  classes  gives  a sample 
size  of  18822  items. 

In  addition  to  the  zero  probabilities  we  also  computed  the  conditional 
probability  of  having  a demand  in  the  third  year  given  none  in  the  first  two 
and  the  conditional  probability  of  a demand  in  the  fourth  year  given  none  in 
the  first  three.  The  first  of  these  is  the  number  of  items  with  zero  demands 
in  two,  but  not  in  three  years  divided  by  the  number  of  items  with  zero  in 
two  years. 
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CONCLUSIONS 


a.  The  AVSCOM  (TSARCOM)  probabilities  as  we  calculated  them  are  very 
similar  to  TACOM's  (TARCOM) . When  we  used  74-75  as  the  base  period,  our 
probabilities,  with  the  exception  of  the  first  frequency  class,  are  slightly 
lower  than  TACOM's.  When  we  used  72-73  as  the  base  period  the  AVSCOM 
probabilities  are  higher  than  TACOM's  over  all  frequency  classes.  The 
TACOM  probabilities  were  computed  using  a 72-73  base. 

We  are  comparing  our  figures  to  thos«.  computed  by  TACOM  which 
exclude  untraceable  FSNs.  We  too  excluded  untraceable  FSNs,  but  only  If 
we  did  not  have  an  Indication  that  the  item  became  terminal  or  obsolete. 

In  relation  to  our  total  sample,  we  skipped  considerably  fewer  Items  than 
TACOM.  These  terminal  Items  Increase  our  zero  probabilities.  If  the 
untraceables  excluded  by  TACOM  are  included  In  their  sample,  their  results 
are  even  closer  to  ours. 

b.  By  Inspection,  the  zero  probabilities  are  affected  by  unit  price 

2 

and  to  a lesser  degree  by  requisition  size.  We  did  two  kinds  of  x tests 

to  measure  the  effect.  The  first  compared  each  of  the  5 subsets  of  the 

data  with  the  total  population,  and  the  second  compared  one  subset  with 

another.  The  results  of  the  first  five  tests  are  11.58,  5.32,  8.23,  4.76, 

6.64.  The  results  of  the  other  two  are  183.43  and  22.97.  The  critical 
2 

region  for  the  x test  with  a 95%  confidence  level  is  greater  than  11.071. 

These  tests  Indicate  that  although  the  overall  probabilities  can  not  be 
judged  Incorrect  for  any  subset  of  the  total  population,  there  is  a significant 
difference  between  the  subsets.  Items  with  unit  price  greater  than  $1000 
have  lower  zero  probabilities  than  lower  priced  Items.  Items  with  average 
requisition  size  equal  1 have  lower  zero  probabilities  than  items  with 
multiple  demands. 

c.  The  effect  of  limiting  our  sample  to  items  with  a demand  in  the 
last  quarter  is  to  lower  the  zero  probabilities.  More  work  would  be 
necessary  to  come  to  any  definite  conclusions  about  the  relative  importance 
of  more  recent  demands  in  forecasting  zero  probabilities. 

d.  Extension  of  the  forecast  period  shows  three  frequency  classes  with 

a 25Z  or  greater  chance  of  having  a demand  in  the  third  year  after  none  in  the 
first  two.  The  probabilities  for  a demand  in  four  years  after  none  in  the  first 
three  are  low.  In  both  cases  there  seems  to  be  no  relationship  between  the 
conditional  probabilities  and  the  demand  frequency  classes. 
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CONDITIONAL  PROBABILITIES  FOR  EXTENDING  FUTURE 


FREQUENCY  OF  DEMAND  IN  3RD  YEAR  OF  DEMAND  IN  4TH  YEAR 

AFTER  0 IN  1ST  2 AFTER  0 IN  1ST  3 


1 

.141 

2 

.235 

3 

.254 

4 

.270 

5 

.274 

6 

.139 

7 

.262 

8 

.222 

9 

.089 

10 

.100 

11 

.136 

12 

.133 

TOTAL 

.173 

.080 

.139 

.180 

.135 

.153 

.088 

0 

.114 

0 

.028 

0 

0 

.098 
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TABLE  3 - ZERO  PROBABILITIES  BY  METHOD  2 
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Number  of  years  indicates  the  observation  period. 


TABLE  4 - SAMPLE  SIZES  BY  METHOD  2 
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Years  Indicate  the  base  period. 

'Nuaber  of  years  Indicates  the  observation  period 
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